Alpha-isoform of Ca2+/calmodulin-dependent kinase II autophosphorylation is required for memory consolidation-specific transcription.
Autophosphorylation of the alpha-isoform of Ca2+/calmodulin-dependent kinase II switches the kinase into an autonomous activity mode. This molecular switch is important for hippocampal long-term memory formation, which requires de novo gene transcription and protein synthesis. Here, we have studied whether auto-phosphorylation of the alpha-isoform of Ca2+/calmodulin-dependent kinase II is required for gene transcription induced in the hippocampus by contextual fear conditioning. We have shown that upregulation of a nonassociative transcript, the serum and glucocorticoid-induced kinase-1 messenger RNA, is normal in alpha-isoform of Ca2+/calmodulin-dependent kinase II autophosphorylation-deficient mutant mice, whereas upregulation of an associative transcript, the nerve growth factor-inducible gene B messenger RNA, is impaired. Thus, we suggest that autophosphorylation of the alpha-isoform of Ca2+/calmodulin-dependent kinase II is a biochemical switch that regulates association-specific consolidation processes.